Animal trypanosomosis is a major constraint to livestock production and Agriculture in Africa especially Nigeria. The survey was conducted to assess the knowledge of farmers about trypanosomosis in Kachia and Saminaka Local Government Areas of Kaduna state, Nigeria. A total of two hundred questionnaires were randomly distributed to mainly animal health workers and livestock farmers to obtain relevant information. The study revealed that 32 (34.1%) and twenty four (34.3%) respondents from Kachia and Saminaka were mainly livestock farmers respectively, and 42 (44.7%) and 39 (55.7%) were between the ages of 21-40 years of age. Forty three respondents (45.8%) from Kachia and 15 (21.5%) Saminaka had knowledge of the disease and said the disease was as a result of bite by tsetsefly, with twenty eight (29.8%) Kachia and twenty nine (41.4%) Saminaka, they gave the clinical symptoms of the disease to include: -foul smell, weakness, progressive emaciation, low milk production and abortion. The respondents reported that infection of animals with the disease was associated with migration of the animals during the rainy season into the forested areas. Knowledge of management of the disease was reported by eighteen (19.1%) Kachia and fourteen 20.0%) Saminaka to include consulting of health professionals and the use of trypanocidal drugs. The survey showed that the livestock farmers did not suffer significant losses, Kachia twelve (2.8%) and Saminaka, eleven (2.0%) in their animal population as a result of the disease. The study showed that the livestock farmers had some knowledge on trypanosomosis and its management.
Introduction
Trypanosomosis remains a major constraint to the development of livestock in sub-Saharan Africa and a big part of Africa is rendered unsuitable for the production of livestock due to the presence of tsetse flies (Grace, 2003; Dransfield & Brightwell, 2004; Maudlin et al., 2004) . Estimates show that about 50-70 million animals are exposed to the disease (Geerts & Holmes, 1998; Geerts et al., 2001) . Ten million square kilometres of land that could be lush and fertile is not in production because of this tsetse transmitted disease. Trypanosome infection in livestock can lead to severe production losses (Connor, 1989; FAO, 2002; Maudlin et al., 2004) to the extent of affecting overall meat supply including individual and community incomes, thus aggravating poverty (Jones et al., 2000) . Trypanosome induced annual losses in cattle production alone were estimated in the range of 1.0-1.2 billion dollars in sub-Saharan Africa (FAO, 2002) . Disease-control is based on the decimation of tsetse flies, breeding of trypanotolerant species and the prophylactic and therapeutic use of trypanocides (Leach & Roberts, 1981; Kinabo, 1993) . Vector control and breeding of trypanotolerant animals have not been successful as control methods hence, the reliance on chemotherapy.
Chemotherapy of African trypanosomosis still remains far from being satisfactory, as a result of growing resistance to the few drugs currently available (Cojia et al., 1993; De Koning, 2001; Maikai et al., 2007) . Most of the available drugs are highly toxic (Matovu et al., 2001) . Without treatment, the disease is 100% fatal (WHO, 2000) but when treated early, the recovery rate is over 90% (WHO, 2014) . The elimination of this disease could result in increased milk and meat production with high crop production as a result of more access to land by farmers. One approach to the control of this disease, could involve awareness of the disease by the livestock keepers. Several studies on prevalence of animal trypanosomosis have been carried out in Nigeria (Abenga et al., 2004; Ameen et al., 2008; Enwezor et al., 2009; Andrew et al., 2014; Fasanmi et al., 2014) . The first approach to combating is the knowledge of the disease by farmers. However, there is paucity of information on the knowledge of trypanosomosis by livestock farmers, hence this survey was carried out to determine the knowledge of farmers on the disease in Kachia and Saminaka Local Government areas of Kaduna state, Nigeria.
Materials and Methods

Study area
Saminaka is a town in Lere Local Government Area of Kaduna state in the Northern Guinea Savanna vegetation of Nigeria situated at 10°50'N and 7°54'N. It has a land mass of 2,158 km² and has a population of 331,161 (NPC, 2006) . The study area includes Maijire, Abadawa, Saminaka, Ungwan Makama, Ungwan Bawa, Kawuce, Juran Kari. The occupation of the people is mainly farming and trading, the tribes found within the locality include Kurama, Hausa, Amarwa, Warsa and Fulani. Saminaka has a rainy season from May to October and harmattan season from November to February, while the hot season is from March to June. The study was conducted in the month of April-October 2015. Kachia is a town and a Local Government Area of Kaduna state in the Northern Guinea Savanna vegetation of Nigeria situated on 9° 52' N, and 7° 57' N. It has a land mass of 4,632 km² and a population of 244,274 (NPC 2006) . The study area includes, Kachia, Ankwa, Agunun Dutse, Jaban Kogo, Gora, Parci and Sabon Sarki. The main occupation of the people in the area is farming and trading. The tribes are Bajju, Ikulu, Kadara and Jaba. The rains fall from May to October and harmattan is experienced from November to February. The study was conducted in the month of April-October 2015.
Sampling strategy A multistage random sampling procedure was used (Mahama et al., 2004) to select districts, livestock keepers/herders, animal health professionals, peasant associations and farmers in the study areas. The sample size of participants was determined using the formular: n=0.25/SE 2 as described by Arsham, 2002 .
Study design
A total of two hundred (200) questionnaires were specially designed and administered randomly to animal health professionals, farmers, cattle herders and for non-literate or busy respondents interviews were conducted to obtain information from respondents on the knowledge of trypanosomosis disease, its impact and management.
Statistical analysis
A Microsoft excel programme was used to manage the raw data. SPSS 16 was used to analyze and interpret the data. A simple descriptive statistics (frequency and percentage) was used to analyze the qualitative data. Table 1 shows the biodata of the respondents, 42 (44.7%) respondents from Kachia and 39 (55.7%) from Saminaka were between 21-40 years, while 35 (37.2%) from Kachia and 10 (14.3%) from Saminaka were between 41-65 years old. Thirty three (35.1%) from Kachia and 27 (38.6%) from Saminaka had secondary education. The occupation of the respondents was mainly cattle herding, 32 (34.0%) from Kachia and 24 (34.3%) Saminaka, while 31 (33.0%) Kachia and 13 (18.5%) Saminaka were Livestock health workers (Table 1) .
Results
Biodata of the respondents
Knowledge of respondents on the causes of infection and clinical signs of trypanosomosis.
The respondents reported the causes of trypanosomosis to be as a result of tsetse fly (locally called "kudan tsando") bite, 43 (45.8%) from Kachia and 40 (57.0%) from Saminaka (Table 2) ; while 10 (10.6%) from Kachia and 7 (10.0%) from Saminaka reported drinking water as the causes of infection. Twenty-five (26.6%) respondents from Kachia and 20 (28.6%) from Saminaka reported that goats were mainly affected and 42 (44.6%) from Kachia and 38 (54.3%) from Saminaka reported that cattles were mainly affected by the disease (Table 3) , while 14 (14.9%) from Kachia and five (7.1%) Saminaka respondents reported mixed (cattle, goats and sheep) were all affected. More than 30 % of the respondents in Kachia and Saminaka reported that infection with the disease was highest during the month of August to October (Figure I ), which appeared to be associated with the migration patterns reported by the respondents during the rainy season ( Figure II) . Twenty-eight (24.4%) respondents from Kachia and 29 (27.4%) from Saminaka reported observed signs of infection with the disease to include; foul smell, weakness, progressive emaciation, low milk production and abortion (Table 4) .
Knowledge of disease management
The results of management of animal trypanosomosis, as reported by the respondents, are shown in Table 5 . Eighteen (19.1%) respondents from Kachia and 14 (20.0%) respondents from Saminaka reported to engage the service of a veterinary doctor, while 25 (26.6%) from Kachia and 18 (25.7%) from Saminaka reported to engage the services of a livestock assistant and 6 (6.4%) from Kachia and 7 (10.0%) from Saminaka reported that they treated the animals using herbs after signs of the disease was noticed. The drugs used in treatment of this disease by the farmers are shown in Table 5 . Sixteen (17.0%) from Kachia and 12 (17.2%) from Saminaka reported to use trypanocides such as Diminazene aceturate and 9 (9.6%) from Kachia and 6 (8.6%) from Saminaka reported use of Isometamidium chloride while 7 (7.4%) from Kachia and five (7.1%)from Saminaka reported use plant herbs. Treatment was reported to be done once in a year after migrating into the forested areas during the farming season. To control the tsetsefly bites, forty (42.5%) of respondents from Kachia and thirty five (50.0%) from Saminaka reported the use of "pour on", insecticide. Table 6 shows the mortality with Kachia having 421 animals with twelve (2.85%) while Saminaka had 550 with thirty (5.45%) deaths.
Discussion
The survey results indicate that most respondents were between the ages of 21 -40 years, and had secondary school formal education. Their occupation was mainly cattle herding and livestock health. The normal age range for human activity is between these ranges provided by the respondents. It is not surprising that their occupation is mainly livestock production, since the survey was targeted at those who keep livestock. The results revealed that most respondents were familiar with the trypanosomosis which they locally call "sammore". The attainment of secondary school formal education, was an added advantage which enable them identify the disease and effectively managed it, resulting in low mortality and morbidity as reported. This is similar to the findings of Enwezor et al. (2009) who reported in a survey of bovine trypanosomosis in Kachia grazing reserve of household awareness of trypanosomosis. The study indicated that animals were infected following bites by the tsetsefly which the respondents called locally "Kudan tsando". Seyoum et al. (2013) reported similarly findings that most livestock keepers in Gimbo and Guraferda were familiar with bovine trypanosomosis. Our survey revealed that cattle, goats and sheep were the animals mainly affected; this is not surprising as these animals are kept by livestock keepers and normally involved in migration to find food in bushy and forested areas. This finding is similar to that reported by Enwezor et al. (2006) that trypanosomosis is prevelant in sheep, goats and cattle. Our studies showed that infections are usually high at the peak of rainy season (AugustSeptember), and associated with the migration of the animals to the forested areas infected with tsetsefly. This finding supports the reports of Seyoum et al. (2013) who observed infection to be at peak level of rainy season. Seyoum et al. (2013) also reported that wet and warm months of the year favour growth of the vectors and trypanosomes. The respondents gave symptoms of the disease to include; foul smell, eye and nose discharges, emaciation and abortion in pregnant ones. This is similar to the report of Catley et al. (2002) ; Grace et al. (2009) and Seyoum et al. (2013) who observed signs of progressive emaciation, weakness and reduced performance. Seyoum et al. (2013) also reported the detection of the disease depends on the experience of the livestock keepers. Treatments of trypanosomosis have been reported to rely mainly on the use of chemotherapeutic drugs such as diminazene aceturate and Isometamidium chloride (Leach & Roberts, 1981; Fairlamb, 1990; Abatan, 1991; Kinabo, 1993) . The result of the survey showed that a high percentage of the respondents knew what to do in the event of infection to their animals. According to livestock farmers, trypanocidal drugs or plant herbs are commonly administered by animal health personnel (Veterinary doctor and animal health assistant workers) while some reportedly treated the animal by themselves. The survey showed that the respondents mainly used Diminazene aceturate which they referred to as "Mai leda". This corroborates the reports of Seyoum et al. (2013) , who reported that Diminazene aceturate and Isometamidium chloride are the most common drugs used in the study areas. The survey showed that trypanosomosis accounted for 2.0% to 2.8% mortality in cattle, goats and sheep. This is lower than the 6.6% and 4.4% mortality rates in cattle reports by Tesfaye et al. (2011) in southern rift valley and Northwest Ethiopia. The differences could be due to the knowledge of disease management by farmers in Kachia and Saminaka. Enwezor et al., (2009) similarly reported that awareness of trypanosomosis by livestock keepers is very critical for effective control. Awareness of the disease by the farmers surveyed and interviewed will also make it easier for implementation of effective control measures against the disease with community participation in mind.
In conclusion, the study shows that respondents' knowledge of livestock farmers on trypanosomosis in Kachia and Samianka area of Kaduna state, Nigeria. were familiar with trypanosomosis and strongly acknowledged that it is one of the main constraint to livestock production. Most of the livestock keepers had secondary school education which was a factor in the identification of disease and disease management. Livestock owners also recognized the vector, tsetse fly and associated it with the disease trypanosomosis. They also had good knowledge of the suggestive signs of trypanosomosis and its impact on agricultural activity and on the livelihood and wellbeing of cattle as well as on the owners themselves. In general; farmers are fully perceived and well aware of trypanosomosis and its vector, impact, seasonality and intervention options. The knowledge of tyrpanosomosis by the livestock herders greatly assisted in its management and hence the reported low mortality and morbidity.
